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wherein A represents an optionally substituted 6-mem- 
bered heterocyclic group containing one or two nitrogen 
atoms; p = 0 or 1 and 2 represents an acyl group or alterna- 
tively, when A represents a pyrazinyl group and p is 1, may 
represent a hydrogen atom; n = 0, 1 or 2; and X represents a 
haiogen atom or a group R, OH, OR, halogen substituted R, 
GOOH, COOR, NO2, CN, or NH-CO-NH2 optionally substi- 
tuted by R, wherein R is selected from allcyl, alkenyl, all<yn- 
yl, cycloalkyi, aryl, aralkyi or alkaryh or an acid addition 
salt, N-oxide or metal salt complex thereof, have useful fun- 
gicidal, plant growth regulating and herbicidal properties. 
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iysnUNE CCMPCXMDS, TEiEXR PREPARATION^ 
CCMPOBITIONS CCm]!AINING TEQEM^ AND METHCD CF 
CCavEATING FUNGUS AND/C3R CCMBflTING OR REGOLMmSPG PIAMT GROWTH 

The present application relates to aniline cotpounds, to a 
process for their preparation, to biologically-active 
cotpositions containing t±iGm and to a method of cotibating fungus 
and/or corfoating or regulating plant growth. 

British patent application 8023292 describes a broad class 
of biologically active heterocyclic amines having the general 
formula 



in \^ch one of R and R represents an optionally-substituted 

6-icenibered heteroarcroatic ring containing 1 or 2 nitrogen atons, 
1 2 

and the other of R and R also represents such a ring or 

3 

represents an optionally-substituted phenyl group; R represents 

4 

an acyl group derived from a carboxylic acid; and R represents 
a hydrogen atom or an alkyl group having f ran 1 to four carbon 
atcms, or an acid addition salt, N-oxide or metal salt corplex 
thereof. 

It has now been found that useful fungicidal, herbicidal 
and plant-growth regulating properties are present in a group of 
novel tertiary amines in which the nitrogen atom is directly 
linked to a heteroc^'-clic six-membered nitrogen containing ring, 
and an optionally substituted phenyl group. 




N - CH 
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Accordir^ly the present inventicjn provides aniline 
caijjouncjs having general Sommla. I: 

A 

(I) 

^(CH2)pZ 

v*erein A represents an optionally substituted 6-iaenfcered 
heterocyclic groi:^^ containing- otie or tsmo nitrogen atcins; p = 0 
or 1; and Z represents an acyl groi:^^ or alternatively, when A 
rs^resenfcs a pyraziiyl grocp and p is 1, laay represent a 
hydrogen atcm; nF= 0, 1 or 2; and X represents a halogen atom or 
a group R, CH, OR, halogen substituted OXH, COCR, NO^r CN, 
or optimally substituted by R^ ^hiierein R is selected 

frau aUcyl/ alkenyl, alkynyl, c^loalJqrl, aryl, araHcyl or 
alkaryl? or an arid addition salt, N-oxide or metal salt ocnplex 
thereof. 

IMless otherwise stated, any aliphatic noiet^ present in A, 
Z or R preferably has to 6, more preferably }jg to 4, carbon 
atcms* 

ThB heterocyclic group r^res^ted by A imist contain in its 
ring csie or two nitrogen atcms. It need not be unsaturated, 
althcroh this is preferred^ and arcinatic unsatucation is 
preferred in particular, Die heterocyclic grocp laay cpticsially 
ocxrtain one or more substitutents, suitably selected fraa 
halogen, in particular chlorine, atcicis and groi^js R, CH, CR, 
halogen sui^tituted R, CXXE, CXXSl, 1^2' and NH-CO-NH2 
c^>tianally substituted by R, wherein R may be alkyl, alfcenyl, 
alkynyl, cycloalkyl, aryl, aralkyl or alkaryl* In other words, 
\^en the 6-itienibered hetejnoarcinatic gro-L^) A is substituted, the 
substitia^ts may be selected fran the atcins or groups 
rqpresented by X. Halogen atcins aire the p2jeferred substitaent, 
but most preferably, hcwever, the group represented A is 
unsubstituted. 

Suitable 6-menibered heterocyclic nitrogen--containing grc^s 
are tte heteroarcroatic grot$>s:- pyraziiyl; pyridyl; pyrimidinyl; 
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and pyridazinyl. Particularly preferred ccrapounds are those 
\(terein A represents a pyrazinyl or pyridyl group. 

The groi?) represented by Z my be, an acyl group. In this 
application "acyl" is used in its mdes't sense, viz derived from 
any organic acid by removing one CH-group. Ihus "acyl" is not 
liitdted to derivatives of a carboxylic acid, but includes also 
derivatives of sulphonic, carbamic and phosphoric acids. The 
carboxylic acid may be an arylcarboxylic, alkanoic or dioic 
acid, and the sulphonic acid may be an alkylsulphonic or an 
arylsulphonic acid. More preferably, the acyl group Z 
represents an alkanoyl, carbamoyl, arylsulphonyl or phosphorqyl 
groqp, suitably pivaloyl (2,2-ditnethylprqpanoyl) , acetyl, 
chloroacetyl, methoxyacetyl, prc^ionyl, fonryl, butyryl, 
3,3-dimethylbutyryl and benzoyl groi5)S, inethylcarbamcyl and 
diirethylcaifcaracyl grac5>s; the para-toluenesulphonyl, 
benzenesulfdionyl, para-chlordDenzenesulphonyl and 
para-amindbenzenesulphonyl groups arid the dimethyl- and 
diethylphosphoroyl groxxps (also known as di (m) ethoxyphosphoryl 
groiips) , including esters and salts thereof. Alkancyl groups, 
especially the pivalqyl group, are especially preferred. When A 
represents a pyrazinyl group and p is 1, then Z may 
alternatively represent a hydrogen atom. 

The group Z may be linked directly to the aniline nitrogen 
aton, or indirectly, via the alkylene moiety (CHj)^. Very 
sxaitably p=0? in other words, Z is linked directly to the 
aniline nitrogen atom. Very good results have also been 
obtained with ccsrpounds according to formula I, viierein p=l, A 
represents a pyrazinyl qrcfop and Z represents an alkanpyl group, 
or, preferably a hydrogen atom. 

Mien the phenyl ring of the coropound accoi^ding to the 
invention bears a sx±^stituent X, it is preferred that one 
substituent X is in the para position with regard to the aniline 
nitrogen atom. Preferably X represents a chlorine or fluorine 
atcm, or a methyl, propyl, methoxy, nitro, trifluorcxnethyl, 
cyano or dimethyluraido group, especially a chlorine or fluorine 
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atcm. Vben ii=2, lx>th siibstituerits X need not be the same. The 
phenyl ring need not be substituted; for instance, the corpound 
according to fimnula I vSiereiii n=0, A?= pyrazinyl, p=K) and 
2^ivalqyl,. has good herbicidal properties. 
5 ^)ecific^ preferred ccnpoonds will be naned in the T^iv^igg 

hereinafter. 

Depending on the various gro^s present in the molecule, 
the coipounds of the g^eral fontiula I may exist in the form of 
geonetric and/or optical isciaers. The inv^aiticm should be 
10 xan<terstxx>d to include all individual isaaers and mixtures 
thereof. 

The invention also provides a process for tiie pr^>aration 
of a cccopound according to the invention in vJiicii a N^-sub- 
stituted aniline is coupled with a ccnpound containing the acyl 
15 group. Preferably a ccmpound of the general formula 



v^ierein X, A, n and p have the meanings defired hereinabove, 
and Q represents a suitable leaving group. Vflhen p=0, this 
reactim amounts to an acylation of the nitrogen atom. 

20 Suitable leaving groups Q incliKie carboxylates (the 

corapounds of formula HI being arfiydriaes if p=0) , and - more 
suitably - halogen atons, e.g. bronine car chlorine atcms (the 
carpcurds of fannula HI being add halides if p=0) . Suitably a 
diluting agent, e.g. a solvent, is preset, as well as 

25 scavenging agent for the other reaction product, BQ. Preferably 
the leaving grcnjp Q is a halogen atcm, and the reaction is 
prefisrably carried out in the presrace of an acid-^iiKiing a^t, 
particularly a base. 

^Shen r^quii^ed,. these corpounds thus prepared are ccnverted 

30 into the corresponding acid additicn salt, N-oxides and metal 
salt coiplexes fay methods well known in the art. 




is reacted with a conpound of the general fannula 




(III) 
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Ccttpounds of general formula II are suitably prepared by 
thB reaction of an aniline of foimila 

(17) 

with a chloroheterocycle of formula A-Cl, vterein X, A w& n 
have the meanings defLned hereinbefore, preferably in the 
5 presence of an acid-binding agent and a diluting agent. The 
anilines of formula 17 are generally known ccannpounds, and often 
camercially obtainable. 1!he heterocyclic chlorides can also be 
prepared by methods known per se, or obtained ccmnercially. 
The reactions mentioned hereinabove are carried out 
10 preferably at tCTi)eratures between O^C and ISO'^'C, in particular 
between 20°C and 150°C, and at atirospheric pressure. Suitable 
acid-binding agents include all "usual organic and inorganic 
acid-acceptors, e.g. alkali metal carbonates such as Na2C03 and 
K2CO2, or tertiary amines, such as triethylamine. Suitable 
15 diluting agents include all usual inert organic solvents, e.g. 
dimethylformamide and toluene. ISie reactants are generally 
ertployed in substantially equimolar quantities, although it may 
be preferred sametdmes to eitploy one of the reactants in excess 
to the other; for example an excess of the aniline ccaDcpound of 
20 formula IV may be used. 

As mentioned above, the anilines of the iisvention are of 
interest as fungicides and plant-growth regiiLants. Accordingly, 
the invention includes the use of a cortpoiand accoxxiing to the 
invention as a fungicide and/or plant growth regulant and a 
25 biologically active ccnposition, v*iich ccaiprises a corpoiand 
according to formula I, together with a carrier. 

A carrier in a cocposition according to the invention is 
any material with vMch the active ingredient is formulated to 
facilitate application to the locus to be treated, or to 
30 facilitate storage, transport or handling. A carrier may be a 
solid or a liquid, including a material vaiich is normally 
gaseous but \*iich has been ccaipressed to form a liquid, and any 
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of the carriers nonnally used in f oiinulating agricultural 
corpositians may be used. Preferably ccaipositians according to 
the invention contain 0.5 to 95% by wei^t of active ingredient. 
Suitable solid carriers incltKfe natural and synthetic clays 
5 and silicates, for exaicple natural silicas such as diatcnaceous 
earths; magnesiTm silicate^ for exaitple talcs? inagnesiim 
aluminium silicates, for exatple attapulgites and venniculites? 
aluminium silicates, for example kaclinites, raontmDrillanites 
and micas; calcium carbonate; calcium sulphate; aimoniim 

10 sulphate; synthetic hydrated silicon oxides aixi synthetic 

calciimi or almiinium silicates; elements, for exaitple carbcn and 
siilphinr; natural and synthetic resins, for example counarone 
resins, polyvi3iyl chloride, and styreie polymers and ccpolyners; 
solid polychlcmiphenols; bitmien; waxes, for example beeswax, 

15 paraffin, wax, and chlorinated mineral waxes; and SDlid 
fertilisers, jBor example superphosphates. 

Suitable liquid carriers include water; alcohols, for 
exanple iscprcpanol and glycols; ketxDnes, for exanple acetcre, 
methyl ett^l. ketone, n^thyl iK}fautyl ketone and cyclotexanci^; 

20 ethers; arcmatic or araliphatic I^^drocarbons, for exanple 

benzene, toluer^ and xylene; petrolem fractions, for esanple 
kerosine and li^t mineral oils; and cdilorinated hydrocarbons, 
. for ^janple carbon tetrachloride, perchlorethylene and 
trichloroethane. Mixtures of different liquids are often 

25 suitable. 

Agricultural coipositions are often formulated and 
transported in a conc^trated form v^ch is subsequently diluted 
by the xiser before applicaticxi. The preseiK^e of snail ^naunts 
of carrier which is a surface-active agmt facilitates this 

30 process of dilution. Ems preferably at least cxie carrier in a 
ccaipositian according to the invimtion is a surface-active 
agent. For exanple the ccnposition may contain at least two 
carriers, at least one of which is a surface-active agent. 
A smrfeoe-active agent may be an emalsi^dLng agent, a 

35 dispersing agent or a wetting a^t; it may be nonionic or 
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ionic, Exainples of suitable surface-active agents include the 
sodium or calcium salts of polyacrylic acids and lignin 
siilphonic acids; the condensation products of fatty acids or 
aliphatic amines or amides containing at least 12 carbon atcms 
5 in the molecule with etheylene oxide and/or, prqpylene oxide; 
fatty acid esters of glycerol, sorbltan, sucrose or 
pentaerythritol? condensates of these with ethylene oxide and/or 
propylene oxide; condensation products of fatty alcohol or allcyl 
phenols, for exaitple p-octi^lphenol or p-octylcresol, with 
10 ethylene oxide and/or propylene oxide; sulphates or sulphonates 
of these condensation products; alkali or alkaline earth metal 
salts, preferably sodium salts, of sulphuric or sulphonic acid 
esters containing at least 10 carbon atoms in the molecule, for 
exairple sodium lauryl sulphate, sodium seconc3ary alkyl 
15 sulphates, sodium salts of sulphonated castor oil, and sodium 
alkylaryl sulphonates such as sodium dodecylbenzene sulphonate; 
and polymers of ethylene oxide and copolymers of ethylene oxide 
and propylene oxide. 

The ccnpositions of the invention may for example be 
20 formulated as wettable powders, dusts, granules, solutions, 
emulsifiable concentrates, oncnalsions, suspension concentrates 
and aerosols. Vfettable powders usually contain 25, 50 or 75% w 
of active ingredient and usually contain in addition to solid 
inert carrier, 3-10%w of stabiliser (s) and/or other additives 
25 such as penetrants or stickers. Dusts are usually formulated as 
a dust concentrate having a similar cacposition to that of a 
wettable powder but without a dispersant, and are diluted in the 
field \d.th further solid carrier to give a conposition usually 
containing ^-10%w of active ingredient. Granules are usually 
30 prepared to have a size between 10 and 100 BS mesh (1.676-0 .152 
mm) , and may be manufactured by aggloneration or iirpregnation 
techniques. Generally, granules will contain %-75%w active 
ingzBdient and 0-10%w of additives such as stabilisers, 
surfactants, slow release itoiLfiers and binding agents. Uie 
35 so-called "dry flLowable powders" consist of relatively small 
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granules having a relatively hi^ concentration of active 
ingredient • Bmilsifiable concentrates usually contain, in 
addition to a solvoit and, vSien necessary, co-solvent, 10-50Wv 
active ingredient, 2-20%w/v einalsifiers and 0-20%w/v of other 
additives such as stabili^rs, penetrants and corrosion 
inhibitors. Suspension coaicentrates are usually cccpounded so 
as to <±)tain a stable, nan-sedimmting ELowable product and 
usually contain 10-75%w active ingredient, 0.5-15%w of 
dispersing agents, 0.1-10%w of suspending agents such as 
protective colloids and thixotropic agents, 0-10%w of otter 
additives such as (fefoamers, corrosion inhibitors, stabilisers, 
penetrants and stic*:er^, and water or an organic liquid in which 
the active ingredient is substantially insoluble; certain 
organic solids or inorganic salts may be present dissDlved in 
the fciinulation to assist in preventing sediinaatation or as 
anti-freeze agents fer water. 

Aqiteous dispersions and erailsions, for example cctEpositions 
obtained by diluting a wettable powder or a ccocentrate 
according to the invention with water, also lie within the scope 
of tte present invention. Bbe said enaalsicais may be of the 
water-in-oil or of the oil-in-water type, and may have a thick 
'mayonnaise '-lite consistency. 

OSie corpositions of the invention may also contain ot±er 
ingredients, for exanple, otter ccrapounds possessing terbicidal, 
plant growth regulating, insecticidal or fungicidal properties. 

Also, the present invention provides a method of carfoating 
fungus and/or caubatii^ or regulating plant growth at a locus, 
vftiich catiprises tzsating tte locus with a cxxr^xxind or a 
cotposition according to tte invention. Tte plant grr>wfch 
regulating properties are most evident in coipounds according to 
fonmila I v*erein A r^airesents a pyrazinyl groi?), and Z 
represents an alkanoyl or alko£5cyalkanc3yl groi^j, or A r^resCTts 
a pyridyl gxo^^ and Z represents an arysulphonyl, suitably 
benzene sulphonyl, grot?>; p=0; X represents ortte or para 
35 halogen or methyl, and n= 1 or 2. Itaoongst tte plant grcwtih 
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regulating properties exhibited are a mrked grov^ retardation, 
accorrpanied by hyperchronism. In cereals th® spikelet nmiber is 
increased, and in cotton there is a reduction in stem length. 

The method of the invention nay be used to cotibat fungus, 
5 especially vine downy mildew and peanut leaf spot, and 

particularly apple powdery mildew and barley powdery milder. 

Certain oomnercial plant-growth regulating ocnpounds have a 
tendency to produce plants vAiich are more susceptible to fungal 
attack than the original material. Thus the use as a plant 
10 growth regulator of a compound having both plant growth 
regulating and fungicidal activity would have obvious 
advantages. 

The herbicidal properties of the cotpDunds of the invention 
are of a rather wide spectrum, so that the carpounds can be used 
15 as total herbicides, both pre- and post-otiergence , but 

preferably post-ennergence . However, rice has a good tolerance 
for the majority of the present ccnpounds, so that the 
herbicidal cotpounds of the invention are especially suited for 
use in rice fields, particularly for cocfcating undesired growth 
20 of broad leaved and grassy weeds. 

In the method according to the invention, the ccnpounds of 
formula I or acid addition salts, N-oxides or metal salt 
catplexes thereof are suitably applied to the locus to be 
treated at a dosage in the range of fixsn 0.1 to 5 kg/ha, with a 
25 range of 0.2 to 1 kg/ha being preferred for plant growth 

regulating effect, and doses frcin 1 to 5 kg/ha being preferred 
for herbicidal action, ^5^st conveniently they are applied in 
the form of a carposition containing the catpound{s) together 
with one or more suitable carriers. 
30 iiie following Exanoples illustrate the invention. 

Example 1 4 ' '<3iloro-N-pyrazinyl"-pivalanilide 
(a) Chlorqpyrazine (5g, 44 mmol) and 4-chloroaniline (11. 2g, 88 
itrool) were dissolved in 200 ml of xylene, and refluxed with 
stirring for 4 days. The xylene was removed in vacuo, and 
35 the residue was separated by chronatography using silica 
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and ethylacetate. Biis yielded 6.8g of tmcxanverted 
4-chloroaniline (corxversion: 39%) , follcx^ by 4 g of a 
white solid. Kecarystallisatian of the latter fran etl^l 
acetate/hexane yielded 3.5 g of colourless crystals having 
5 a irelting point of 165-167^C (molar yield 39%) . Uie 

product was shcMn to be 4 ' -chloro-F-pyrazijiyl-anilii^ by 
NMR spectroscopy and eloi^tal analysis, 
(b) Pivaloyldiloride (1.4g) and triethylamine (l.Og) were added 
to 80 ml of xylene^ and stirred at roan teirperature under a 

10 nitrogen atmosphere for 30 minutes. A quantity of 1 g of 

the product of st^ (a) was added, and this irdxture was 
stirred at reflux teaa^jerature Sar 2 hours. A precipitate 
of triethylsnine l^drochloride was renoved by filtration. 
Ihe ^Ivent was removed fran the filtrate in vacuo to give 

15 a birwn oil (1.4g) , \diich was dmcinatographed using silica 

and ethyl acetate to give 1.2g of a clear oil which 
solidified. Becrystallisation frcm hexane gave oolcsirless 
crystals (l.Og, 71% molar yield) having a melting point of 
96-97^C. The infrared spectrum confirmed the structure to 

20 be that of the title racpoimd. 

Elemental analysis: %C %H %N 

calculated for Cj^^ E^^ CIN^O 62.15 5.55 14.5 
found 62.5 5.5 14.5 

Example 2 4 ^ -Fluoro-^-j^yrazinyl-pivalanilide 

25 (a) Chloropyrazine (lOg, 88 mrcil) ai^ 4-fluoroaniline (20g^ 180 
mmol) were dissolved in 40 ml xylene, and refluxed with 
stirring far 12 hours, Die sylene was remopved in vacuso and 
tte residoe tos wa^ied with metfayloie chloride on a 'F-TTt*=^r 
to remove the solid precipitate of 4-fluQroaniline 

30 hydrochloride. Chr ana togr^fcy using sILLct. and 

etfaylacstate of the washed residue yielded 10.1 g of an 
of f--v*iite solid, Becrystallisation fraa etiiyl acetate gave 
9.2g vAiite crystals of 4'~fluoro-N-pyrazinyl--aniline (55% 
molar yield) , having a melting point of 136-138 **C. Eie 



BK23.001 



0124154 



- 11 - 

Structure confirmed by IR spectroscopy and eleinental 
analysis . 

(b) Pivaloylchloride 13, 8g) and triethy lamina (3.2g) were added 
to xylene (160 ml) and stirred at room teiperature under 
5 nitrogen for 30 minutes. The product of st^ (a) was added 

(3.0 g) , and this mixture was stirred for one hour at 
reflux terrperature. The precipitate of triethylamine 
hydrochloride was filtered off, and the solvent was reitDved 
from the filtrate in vacuo to give 4.2g of a brown oil. 

10 This oil was chromatographed using silica and ethyl acetate 

to give a clear oil vAiich solidifed. Rscrystallisation 
from hexane gave 3.1g (72% molar yield) colourless crystals 
having a melting point of 110-111°C. The infrared and NMR 
spectra confirmed the structure of the title carpound. 

15 Elemental analysis: %C %H %N 

calculated for C^^^H-j^gFNjO 65 . 95 5 . 85 15 . 4 

found 65.95 5.85 15.4 

Example 3 4 ' -^^iloro-N-pivaloylmethylHSr-pyrazinvl-aniline 

(a) 4 ' -Chloro-N-pyrazinyl-aniline was prepared as described in 
20 Example 1 part (a) . 

(b) The product of step (a) (2.5g) was dissolved in 100 ml dry 
tetrahydrofuran, to viiich 0.4g of benzene-washed NaH was 
added, under dry nitrogen. The reaction mixture was 
refluxed with stirring for 10 minutes, after viiicix a 

25 solution of 2.2 g pivalqylmethyl bronide in 20 ml 

tetrahyd2X)fu3CTi was added dropwise, over a period of 30 
minutes. The reaction mixtiire was then reflijxed with 
stirring for a further hour. The solvent was then removed 
under reduced pressijre, and 80 ml water was added to the 

30 dark residue, which mixture was subsequently extracted with 

methylene chloride (3 times 80 ml) . The organic phase was 
separated off, dried, and the solvent was evaporated in 
vacuo, to give a dark oil (3.6g) . Chrcmatography usii^ 
silica and ethyl acetate gave three products: 1.1 g of the 

35 starting material, 0.2 g of a dark brown oil 
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(side-products) , and 1.8g of a brcwn oil, v*ich solidifed 
on standing, being the title carpOTnd. OSie solidified 
brown oil was purified by destination at 190**C and a 
pressure of 0.3 ion Bg« The conversion of the 
5 chlorqpyrazirxylaniline was 56%, with a selectivity to the 

end product of 54% (87% before the destillaticny • 
Elonental analysis: %C %H %N 

calculated for C^gH^gCUsf^O 63 .25 5 , 95 13 . 85 

foijnd 62.3 5.7 15.5 

10 Exaitple 4 4 ^ ^fethylH^-^^yrazinyl-dlirethylcaifcairQir^ 
{N,N"dimethyl-N ' -p . tolyl--N ' -pyrazinyl-^urea) 

(a) Chloropyrazine (lOg, 87 nnol) and 4^nethylanilire (17. 5g, 
164 nraol) v^re dissolved in 100 ml xyl^e and heated under 
reflux for 24 hours. The reaction irdxture was allowed to 
15 cool and filtered. Uie filtrate was evirated in vacuo to 

reroove the solvent giving a brcwn oil {12.4g) , idiicil was 
purified chronatogr^iiy nsing silica and a 50/50 mixture 
of methylene chloride and ethyl acstate, giving 10. Ig of a 
colourless solid. Recrystallisation frcm an ethyl 
^0 acetate/hexane mixture gave 9.4g colourless n r y gf-alg of 

4'-itethyl-^Q^^?yrazinylaniline, having a melting point of 
114^0 fcolar yield 65%) . Infrared spectroscopy and 
elemental- analysis co nfirm ed the strucfcuare. 
Od) 1.5 g Of the pix^iuct of step (a) was dissolved in 120 ml 
^5 toli:ene, \diich was saturated with ptosgene, and the 

ireaction mixture was refluxed with stirring lander a 
nitrogen atmo^ahere, viiile passing jdbosgme fcr 30 minutes. 

Die reaction mixture vas tiien refluxsd for a further 30 
minutes, \*ile passing dry nitrogen, befiore adding an 
excess of dimethylamine. Innediately a reaction occurred, 
as indicated by thin layer chranatograplry. Preparative 
ciircmatography, using silica and ethyl acetate, yielded 1.6 
g of a li^t-i>rown oil. Distillation thereof yielded 1.2 g 
of a clear yellow oil ftnolar yield 64%) , having a boiling 
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point of 230 °C at 3 irm Hg. IR and IMR spectra confirmed 
the structure of the title carpovind, 
Eleniental analysis: 
calculated for ^i^ ^i^ N^O- 
5 found 

Example 5 4 ' -Isopropyl-N- 
(N , N-dinethyl-N ' -p . cumenyl-N ' -pyrazinyl-xurea) 

This cocpound was prepared analogously to Exanple 4, The 
molar yield of the last st^ was 69%. HhB title ccnpoimd had a 
10 boiling point of 230 at 3nm Hg. 

Elemental analysis: %C %H %N 

calculated for Cj^gH2QN^0 67.6 7.05 19.7 

found 67.9 7.6 19.6 

Example 6 4 ' -isopropyl-N-pyrazinyl-inethylcarfaamanilide 
15 (N-inethyl-N' -p. cumenyl-N '-pyrazinyl-urea) 

(a) Chloropyrazine (10 g) and 4-isopropylaniline (18g) were 
dissolved in 100 ml xylene^ and reacted and purified as in 
Example 4(a) , giving 10.9 g of colourless crystals of 
4'-isopropyl-N-pyrazinylaniline^ having a melting point of 

20 110 «C (molar yield 65%). 

(b) Ihe corpound prepared in (a) (1.5g) was dissolved in 120 ml 
toluene, to vdiich 3.6 ml methyl isocyanate v?as added 
dropwise. Hie reaction mixtxxre was reflus^ under a dry 
nitrogen atmosphere for six hours. Chrotiatography of the 

25 product gave 1.8 g of a coloxirless solid (71% molar yield) , 

which was recrystallised from ethyl acetate/hexane to give 
1.6 g colourless crystals, having a melting point of 115°C. 
Hie IR spectrum confirmed the structure of the title 
compound. 

30 Elemental analysis: %C %H %N 

calculated for Cj^5H3^8^40 66.65 6.65 20.75 

found 66.5 6.8 20.7 

Examples 7 *- 41 

By methods analogous to those of Exairples 1-6, the 

35 following corpounds were prepared: 
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7 . 3 ■ , 4 * -ciLcfaloroHJJ-^)yraziiiyl-p^^ , melting point 

126°C. 

8- 2'^4"-dichlcxro-Kl^pyrazii^l-pivalaiii^ b.p. 170°C at 
O.lHEi Hg« 

9. 3'-fluoro-N-pyrazinyl-pivalani3^ m.p, 117-118*»C. 

10. 2'-fluDro-^-pyrazinYl-pivalanilide, in. p. 70-71 °C. 

11. 4*-nitro-]SHpyrazinyl-^ivalaiiilide, m.p, 113-114^C. 

12. 3'-nitroHSr--pYrazinyl-^ivalanilide, m.p, lOl^C. 

13. 3'-cyano-]S^pyrazinyl-^)ivalanilide^ b.p. 230 at ICtoi Hg. 

14. 3'-triflxKDixxEethylHSh^>^^ m.p. 70°C. 

15. N-pycazinyl-pivalanilide, m.p. 135 ''C. 

16. 4'-fasthyl-^-pyrazinyl-pivalanilide, m.p. 84^C. 

17. 4'-isopropylH^pyrazinyl-pivalanilide, m.p. 120°C. 

18. 4'-inetbo3^-^f-fiyrazi b.p. 230°C at 2Ecm Hg. 

19. S'^iethascy-N-t^raziiy b.p. 205°C at O.Sraa 
Hg. 

20. 4'-flmroH^-(2-^yridyl)pival^^ m.p. 77-78°C. 

21. 4 ' -f luoro-^ (3 , 5-dicbloi:o-2-^57^^ pivalanilide , 
m.p. lOl^C. 

22. 4 '-fluoro-N" (4-pycidyl) pivaT antl Ide, m.p. 120-121°C. 

23. 4'-fluDro-^{2-^>yrimi<iliYl)piv^ m.p. 9i°C. 

24 . 4 ' -fluoro-N"- (6-<diloro-3--pyridazinyl) pivalanilide , 
m.p. 139°C. 

25. 3' ^4*--diciiloix>-N^y3:a2inyl-3,3-dimethyI^^ 
b.p. 230 °C at IQmcn Hg. 

26. 4'-flTaoro-^-^pyrazinyl-3,.3-ia^^ 
m.p. 115°C. 

27. 4»-fluoro-4^^5frazii^l-acetaiiil^ b.p. 185°C at 3nm Hg. 

28. 2S6'--diinstl:yl-^^-py^ m.p. 116^. 

29. 2'^6'-diiQeth7l-1^^5a:azii^ b.p. 220*^0 
at 2EIIEL Qg. 

30. 4'-flTx>ro-EH3yrazinyl-p.chlai^^ b.p. 200**C at 
0.05mn Hg. 

31. 4'-auo2X)-N^pyrazinyl-dimethylcarbaB^^ b.p. 225''C at 
2niii Hg. 
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32. 4 ' -f luoro-N- ( 2-pyrimidinyl) -diraethylcarbainanilide , 
m.p. 89°C. 

33. diethyl (N-pyrazinyl-4'-fluoroanilido) phosphate, b,p. ISO^'C 
at O.Snm Hg. 

34. diethyl (N-(2-pyrid7l)-4'-fluoroanilido)Etosphate, 
b.p, 160^C at 0.2mtn Hg. 

35. 4'-fluoro-N-pyrazinyl-benzenesulfoi3^ m.p. 89-90**C. 

36 . 4 ' -f luoroH^-pyrazinyl-4-chlorcbenzenesulf onam r 
m.p. 105-106^C, 

37 . 4 ' -f luoro-N- (2-pyridyl) -benzenesialfoiianilide , 
m.p, 101-103°C, 

38. 4'-fluoro-N-itethyl-N--pyrazinyl--aniline, b.p. 140^*0 at 
0.3inn Hg. 

39 . 4 ' -f luoro-N-^thyl-N- (3-chloropyrazinyl) -aniline , 
b.p. 170**C at 0.2rnii Hg. 

40 . 3 * -trif luorcaIlethyl-N•^^nethyl^^ , 
b.p. 125^0 at 0.2inn Hg. 

41. N-irethyl-N-pyrazinylaniline, b.p. 150*C at litm Hg. 
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Exang)le 42; Herfaicidal Activity 

Tb evaluate their herbicidal activity, cccpounds accordiDg 
to the inventicm were tested using as a representative range of 
plants: maize, Zea mays (Mz) ; rice, Qryza sativa (R) ; bariQTard 

5 grass, Ecfainochloa crusgani (BG) ; oat, Avma sativa (O) ; 

linseed, Limm usitatissisum (L) ; mustaid., Sinapsis alba (M) ; 
sxagar beet. Beta vulgaris (SB) ai^ soya bean. Glycine max (S) . 

The tests fall into two categories, pre-emergence and 
post-eniergenoe. Bie pr^-eraergerKre tests involved graying a 

0 liquid fonnolation of the ocrapound ooito the soil in whicdi the 
seeds of the plants species mentioned above had recently b^n 
sewn. Olhe post-emergenoe tests involved ts«D types of test, 
viz., soil drench and foliar spray tests- In the soil drench 
tests the soil in \iAiich the seedling plants of the above species 

5 were growing ras drenched vri.th a liquid fcamilation containing a 
cotpDund of the invention, and in the foliar spray tests the 
seedling plants vjere sprayed with such formulation. 

The solid used in the tests was a prepared horticultural 

loam. 

0 Tte formulations used in the tests were prepared by 

diluting with water, solutions of the test corpounds in acetooe 
containing 0.4% v^ight of an allsylphmol/etfaylene oxide 
condensate available under the trade mark TElITCK X-155. The 
acetone solutions were diluted with water and the resulting 

5 formolatic^is ^plied at dosage levels caoorespooding tx) 5 kg 
and/or 1 kg of active material per hectare in a volume 
equivalent to 600 litres per hectare in the soil ^xray and 
foliar ^xray tests, and at a dosage level equivalent to 10 
kilograms of active material per hectare in a volume equivalent 

0 to approximately 3,000 litres per hectare in the soil drench 
tests. 

In the pre-energ^ice tests untreated sam soil and in the 
post-«nergence tests untreated soil bearing seedling plants were 
used as controls. 
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The herbicidal effects of the test ccannpounds were assessed 
visually twelve days after spraying tlie foliage and the soil, 
and thirteen days after drencdidLng the soil and were recorded on 
a 0-9 scale. A rating 0 indicates growth as xmtreated control, 
a rating 9 indicates death. An increase of 1 unit on the linear 
scale aj^roximates to a 10% increase in the level of effect. 

The results of the test are set out in Table 1 below. 
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lii additicxx the above tests, foliar spray tests as 
described v«re carried out on a further lUEober of ccn^ound. 
results of these feliar spray tests are surtmarised in table 
below. 



The 
II 



Ccnpound of 
Exagple Mb. 
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^^^^^ ^3 Plant Growth Begulatiixr I^UHi^r 

Cbservations were made throughout the tests described in 
Exanple 42 of the precise effects.cn the tests plants of the 
«»5x«nds of the invention. The following effects were 
cbsei^^ed. 
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1. Many of the ccnpounds showing herbicidal activity proc3uced 
a depression in growth - i.e. a recJuction in stem height - 
for some or all of the plant species. 

2. Many of the ccaipoxinds resulted in hyperchranism in the test 
5 plants - i.e. the prodriction of very dark green leaves. 

Various other syirptoms were observed in various tests, 
including affection of the growing points and inhibition of 
germination. 

Exairple 44 Plant Growt±i Regulating Activity 
10 A number of ccirpounds were examined in detail for plant 

growth regulating activities in wheat and cotton. It appeared 
that the cotpound of Exairple 2 produced an increase in the 
spikelet number of viieat, and a reduction of the number of 
leaves and of the shoot length of cotton. The results of the 
15 latter tests are shown below. 

TaBIiE III 

Number of days cotton shoot length (an) significance 

after treatment control 0.5 kg/ha 2.0 kg/ha level (cm) 

20 1 24.4 24.7 24.7 1.1 

14 32.0 30.3 26.3 2.5 



The corpound of Exairple 29 produced a marked increase of 
the number of spikelets of vdieat plants: 78 days after treatment 
25 the nxanber was 26.2 (spikelets /plant) for the untreated controls 
and 27.3 for plants treated at a dose of 0.3 kg/ha/significance 
level 0.9) . 

The corrpounds of Exairples 16, 18, 26, 27 and 41 also 
produced spikelet number increases in wheat, vSiereas the 
30 CCTcpoimds of Escamples 18 and 26 produced shoot length reductions 
in cotton. 
Exairple 45 

The fungicidal activity of cotpounds of the invention was 
investigated by means of the following tests: 
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(a) Activity against vine downy mildew (Plcisiropera viticola 
Pv.a) 

*Iiie test is a direct anti-sporulant one using a foliar 

spray. Ihe lower surf^^es of leaves of vAiole vine plants, 

5 are iDoculated by spraying with an aqueoas aispension 

5 

oontaing 10 zoo^xDrangia/ml 4 days prior to treatitent vdth 
the test cocpomd, Bie inoculated plants are fc^ for 24 
hours in a hi^ humidity ocnpartment, 48 bcairs at 
glas^iouse a rnbient temperature atxi humidity and then 

10 returned for a further 24 hmrs to high hmidity. Ote 

plants are then dried and infected leaves detaciied and 
sprayed an the Icwer surfaces at a dosage of 1 kilograni of 
active inaterial per hectare using a track grayer. After 
drying the petioles of the sprayed leaves are dipped in 

15 VTater and the leaves returned to hi^ humidity for a 

further 72 hours incubation, followed by assesscnent, 
AssesanCTt is ba^d on the percCTtage of the leaf area 
covered by sporulation ccrapared with that cn control 
leaves. 

20 (b) Activity against vine grey mould (Botrytis cinerea Be) 
The test is a direct eradicant one using a foliar 
spray. Uie xmder^-surfaces of detached vine leaves are 
inoculated by pipetting ten large drops of an aqueous 
su^5^isicm cantainirq- 5 x 10^ conidia/ml on to them. Ite 

25 inoculated leaves are k^)t uncovered overnight during vfeLch 

time the fungus has penetrated the leaf and a visible 
necrotic lesicm may be apparent v±iere the drop was made. 
Tte infected regions are spiayed directly with a ctosage of 
1 kg of active material per hectaije using a track sprayer. 

30 VSien the spray has dried the leaves are covered with petri 

dish lids and the disease allowed to develop under the 
moist conditions. The extoifc of the necrotic lesion beyond 
the original drop together with tte degree of sporulation 
is cocnpaired with that on control leaves. 
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(c) Activity against barley pov?dery mildew (Eirysiphe graminis 
Eg.) 

The test measures the direct anti-sporulant activity 
of ccaipounds applied as a foliar spray • For each ccnpound 
5 about 40 barley seedlings were grown to the one-leaf stage 

in a plastic pot of sterile potting carpost. Inoculation 
was effected by dusting the leaves with conidia of Erysiphe 
graminis, spp. hordie. 24 hours after inoculation the 
seedlings were sprayed with a solution of the cotpound in a 

10 mixture of acetone (50%) , surfactant (0,04%) and water 

using a track sprayer. The rate of application was 
equivalent to 1 kg of active material per hectare. First 
assessment of disease was made 5 days after treatir^t, v*ien 
the overall level of sporulation on the treated pots were 

15 coipared with that on control pots. 

(d) Activity against apply powdery mildew (Podosphaera leuco 
tricha^ P,l.) 

The test measures the direct anti-sporulant activity 
of compounds applied as a foliar spray. For each ccnpound, 

20 apple seedlings were grown to the three to five leaf stage 

in a plastic pot of sterile potting oatpost. Inoculation 
was effected by spraying the leaves with a suspension in 
water of conidia of the test species. 48 hours after 
inoculation the seedlings were sprayed with a solution of 

25 the test corpound in a mixture of acetone (50%) , surfactant 

(0.04%) and water using a track sprayer. The rate of 
application was equivalent to 1 kg of active material per 
hectare. First assessment of disease was made 10 days 
after treatment, viien the overall level of sporulation on 

30 the treated pots were corpared with those on control pots. 

(e) Activity against peanut leaf spot (Cercospcra arachidicola 
C.a) 

Uie procedure of (d) above was r^^eated using peanut 
seedlings grown to a height of about 15 an. Assessment of 
35 disease was made 14 days after treatment. 
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Olie extrafc of disease ccaaitTOl is expcressed as a 
CQirfcrol rating according to the criteria: 

0 = less than 50% disease control 

1 = 50-80% disuse control 

5 2 = greater than 80% disease control 

- = not tested 
/IS and /2S iiKikrate ^stenic activity, using the s^ne 
srale of rating, and t^ted by iceans of a SDil (seed) drench 
method. Bie obtained control ratings are set out in Table BT. 



Cocpound of 
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CLAIMS 



Aniline conpounds having general formula: 




(I) 



2. 

3. 

4. 



wherein A represents an optionally substituted S-inembered 
heterocyclic groi?) containing one or two nitrogen atoms; 
p = 0 or 1; and Z represents an acyl groi:^) or 
alternatively, v«ien A represents a pyrazinyl groi^), and p 
is 1, may represent a hydrogen atan; n = 0, 1, or 2? and X 
represents a halogen atcm or a group R, CH, OR, halogen 
substituted R, COOi, COOR, NO^, CN, or m-^lO-m^ optionally 
substituted by R, wherein R is selected fron alkyl, 
alkenyl, alkynyl, cycloalkyl, aryl, araUcyl or alkaryl; or 
an acid addition salt, N-oxide or metal salt corrplex 
thereof. 

A ocampound as clainasd in claim 1, wherein A represents a 
pyridyl, pyraziiyl, pyridazinyl or pyrimidinyl ring 
optionally substituted by caie or more halogen atoms. 
A carpound as claimed in claim 2, T^^erein A represents a 
pyrazinyl or pyridyl groip. 

A oorrpoxand as claimed in any one of claims 1 to 3 , wherein 
Z represents an alkanqyl, carbamoyl, arylsulphonyl or 
phosphoroyl group or, ^en A represents a pyrazinyl group 
and p is 1, may represent a hydrogen atcm. 
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5. A cccpDund as claimed in airy one of claims 1 to 4, viierein 
p = 0. 

6. A ccupourKi as claitned in any one of claims 1 to 4,. viierein 
p = 1^ A represents a pyrazinyl group and Z r^resertts a 
hydrogen atoa or an aTkanqyl grocp, 

7. A ccaipound as claimed in any of claims 1 to 6, \*erein Z 
represents a pivalqyl group. 

8. A conpoand as claimed in ai^ one of claiire 1 to 7, vAierein 
X r^resents a chlorine, fliiorine or hydrogen atcia,. or a 
methyl, prc^l, icethoKyr nitro, cyano, trifluorccethyl or 
diroethylureido group. 

9. Process for the preparaticm of a cccpound as claime d in any 
one of claims 1 to 8, viierein a cotpound of ti^ gei^ral 
Ccjiiuif 1 a 

m - A (II) 

n 

is reacted with a ccstpound of the general feraaila 

Q - (CH2)p-Z (III) 
vterein X, Z, A^ n and p have the meanings defined in claim 
1, and Q represents a suitable leaviryg group . 

10. A process as claimed in claim 9, viherein the leavlr^ group 
Q is a halogen atom, and the reaction is carried out in the 
presence of an acid-binding agait. 

11. A corpound as claimed in claim 1, vjhenever pr^>ared by a 
process as claimed in claim 9 or 10. 

12. Biologically-active ccraposition, which corprises a cotpound 
as claimed in aiQr one of claiirB 1 to 8 or 11, together vdth 
a carrier. 

13. A ccnposition as claimed in claim 12 v*iicii catpsrises at 
least tswD carriers, at least ooe of ^itfhicfa is a 
surfacer-active agent. 

14. Method of ccrtaDating Sxngus and/or cctcbating or regulatii^ 
plant growth at a locus, v4iidi emprises treating the locus 
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with a cxnpound as claimed in any one of claims 1 to 8 or 
11, or a carposition as claimed in either of claims 12 or 
13. 

Use of a caipound as claimed in any of claims 1 to 8 or 11 
as a fungicide and/or herbicide. 



